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Thermodynamic properties of natural copper phosphate of pseudo-malachite Cu5[PO4]2(OH)4  of monocline syngony with a spatial group P21/c have been calculated by means of the quantum-chemical methods and a valence-force model.  

Based on structural data given in [1] a compound crystal lattice model has been constructed with the help of LADY computer program.

Since there are no data on the position of hydrogen atoms, a preliminary calculation of atomic positions of hydrogen has been made followed by optimization of the coordinates using the MOPAC program package, then a cluster consisting of two unit cells having linear parameters 9.0Åх5.8Åх17.0Å has been plotted. The force constants of valence bonds and angles have been determined by semi-empirical methods MNDO and РМ5. The obtained force constants have been used while determining oscillation frequency according to the valence-force model in LADY. The experimental IR and Raman spectra given in the works [2, 3] served as the calculation accuracy criterion of the crystal lattice vibration states. On the basis of the vibration states obtained using program LADY the temperature dependencies of pseudo-malachite heat capacity have been calculated. 
The standard values of thermodynamic functions of pseudo-malachite are Cp º298.15 = 386.23 J/mole·К and H º298.15–H º0 = 66.82 kJ/mole (MOPAC calculation).

The values of pseudo-malachite heat capacity calculated in LADY are slightly understated in comparison with the quantum-chemical calculation, suggesting probably an additional contribution into the compound heat capacity besides a phonon component. 
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